Novel solubility-switchable MRI agent allows the noninvasive detection of matrix metalloproteinase-2 activity in vivo in a mouse model.
A novel MRI proteinase-modulated contrast agent (PCA) was developed to detect the activity of the proinvasive enzyme matrix metalloproteinase-2 (MMP-2) in vivo. The PCA2-switch agent incorporates a solubility switch, where cleavage of a peptide substrate by MMP-2 decreases the water solubility of the agent. Evidence suggests that this leads to an accumulation of cleaved PCA2-switch in an MMP-2-positive, wild-type, MC7-L1 mammary carcinoma tumor in a Balb/c mouse model compared to a MC7-L1 MMP-2-knockdown tumor. When a scrambled peptide sequence is inserted into the agent (PCA2-scrambled), the in vitro cleavage efficiency of MMP-2 is markedly reduced. In vivo, PCA2-scrambled does not accumulate in the wild-type tumor and the pharmacokinetics is similar in both tumors. In conclusion, in vivo cleavage of PCA2-switch by MMP-2 results in a significant accumulation of the cleaved PCA2-switch in an MMP-2-positive tumor.